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ABSTRACT: 

PROBLEM TO BE SOLVED: To increase light-producing efficiency of 
an organic EL 

display element used for various displays. 

SOLUTION: This organic EL display element has such a structure in 
which on a 

transparent plate 11, a transparent electrode 12, light-emitting color 
material 

13, metal electrode 14 and an insulation plate 15 are laminated in 



order, the 

transparent electrode 12 and the metal electrode 14 constitute an 
anode and a 

cathode respectively, and one side of the transparent plate 1 1 not 
contacting 

with the transparent electrode 12 has a shape of a convex lens. By 
using a 

convex lens, light-producing efficiency can be improved, and a bright 
display 

element can be obtained. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Organic EL display device whose field of the side which has the transparent electrode, luminescent color material, 
and metal electrode by which the laminating was carried out one by one, and has not touched with the aforementioned 
transparent electrode of the aforementioned transparent board on a transparent board and the aforementioned transparent 
board has the shape of a convex lens of one sheet. 

[Claim 2] Organic EL display device whose both sides of the aforementioned transparent board have the transparent 
electrode, luminescent color material, and metal electrode by which the laminating was carried out one by one on the 
transparent board and the aforementioned transparent board, and have the shape of a convex lens of one sheet. 
[Claim 3] Organic EL display device whose fields which have the transparent electrode, luminescent color material, and metal 
electrode by which the laminating was carried out one by one, and touch with the aforementioned transparent electrode of the 
aforementioned transparent board on a transparent board and the aforementioned transparent board have the shape of a 
predetermined number of a minute convex lens. 

[Claim 4] Organic EL display device whose fields which touch with the aforementioned transparent electrode of the 
aforementioned transparent board the field of the side which has the transparent electrode, luminescent color material, and 
metal electrode by which the laminating was carried out one by one on the transparent board and the aforementioned 
transparent board, and is not in contact with the aforementioned transparent electrode of the aforementioned transparent board 
has the shape of a convex lens of one sheet, and have the shape of a predetermined number of a minute convex lens. 
[Claim 5] Organic EL display device which have the shape of a predetermined number of a minute convex lens with which it 
has the transparent electrode, luminescent color material, and metal electrode by which the laminating was carried out one by 
one, and both sides of the aforementioned transparent board ****ed on the transparent board and the aforementioned 
transparent board. 

[Claim 6] Organic EL display device whose fields of the side which has the transparent electrode, luminescent color material, 
and metal electrode by which the laminating was carried out one by one, and has not touched with the aforementioned 
transparent electrode of the aforementioned transparent board on a transparent board and the aforementioned transparent 
board have the shape of a predetermined number of a minute convex lens. 

[Claim 7] 6 is [ the claim 3 in which the minute convex lens is formed for every pixel of a matrix type display, respectively, or 
] organic EL display device of a publication either. 

[Claim 8] 6 is [ the claim 3 which a minute convex lens makes the 1 pixel unit containing the red, green, and blue of a matrix 
type display and which is formed for every picture element, or ] organic EL display device of a publication either. 
[Claim 9] 8 is [ the claim 1 which has an electric insulating plate on a metal electrode, or ] organic EL display device of a 
publication either. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of organic EL display device in the gestalt of operation of this invention 1st 
[Drawing 2] Drawing showing the transparent board of organic EL display device in the gestalt of this 1st operation 
[Drawing 31 The schematic diagram showing the optical path of organic EL display device in the gestalt of this 1st operation 
[Drawing 4] The cross section of organic EL display device in the gestalt of this 2nd operation 
[Drawing 5] The schematic diagram of organic EL display device in the gestalt of this 3rd operation 
[Drawing 6] The cross section of organic EL display device in the gestalt of this 3rd operation 

[Drawing 7] The schematic diagram showing the optical path of organic EL display device in the gestalt of this 3rd operation 
[Drawing 8] The cross section of organic EL display device in the gestalt of this 4th operation 
[Drawing 9] The cross section of organic EL display device in the gestalt of 'this 5th operation 

[Drawing 10] The schematic diagram showing the optical path of organic EL display device in the gestalt of this 5th operation 

[Drawing 1 11 The cross section of organic EL display device in the gestalt of this 6th operation 
[Drawing 12] The cross section of the conventional organic EL display device 

[Drawing 13] The schematic diagram showing the optical path of the conventional organic EL display device 
[Description of Notations] 

11, 21, 31,41, 51, 61 Transparent board 

12, 22, 32, 42, 52, 62 Transparent electrode 

13, 23, 33, 43, 53, 63 Luminescent color material 

14, 24, 34, 44, 54, 64 Metal electrode 

15, 25, 35, 45, 55, 65 Electric insulating plate 
36 Convex Lens 

71 Hole-Injection Material 

72 Electron Hole Transportation Material 

73 Luminescence Material 

74 Electronic Transportation Material 
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[Drawing 51 
(a] 




[Drawing 71 
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[Drawing 101 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the composition of the efficient luminescence 

ejection of organic EL display device. 

[0002] 

[Description of the Prior Art] The transparent electrode 62, luminescent color material 63 (the hole-injection material 71, the 
electron hole transportation material 72, the luminescence material 73, electronic transportation material 74) which are 
represented by the transparent and monotonous glass plate 71 and ITO like [ in the conventional organic EL display device ] 
drawing 12 , If a metal electrode 64 is used as cathode, a transparent electrode 62 is used as an anode plate and voltage is 
impressed with the composition which carried out the -laminating of a metal electrode 64 and the electric insulating plate 65 
one by one, light will excite by the luminescence material 73 in the luminescent color material 63, and the light will reach 
outside through the monotonous glass plate 71. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the refractive index of air is smaller than glass when light comes 
out to the air which is the exterior through glass, as shown in drawing 13 , total reflection of the light which carried out 
outgoing radiation at the larger angle than a critical angle theta is carried out. Drawing 13 is the cross section of the portion of 
the glass plate 71 of drawing 12 , and the light from the luminescence material 73 passes it to up to a lower shell in drawing 
13 . Since the refractive index of the glass plate generally used is about 1 .5, the critical angle in which light carries out 
outgoing radiation into air out of glass becomes 41.8 degrees as shown in the following formula 1. 
[0004] 
[Equation 1] 

Sin * = n=T5 
6 = 41.8° 

(n : #yZ<Dm$fm=L5) 

[0005] So, theoretical ejection efficiency will become about 25.4% by the following formula, and a remarkable thing light 
will be useless. 
[0006] 
[Equation 2] 

;r|a 2 + (R-b) 2 | ocjfly 
- = 25.4% 



2/rR 2 

[0007] this invention aims at raising the ejection efficiency of light in such an organic EL display device. 
[0008] 

[Means for Solving the Problem] In order to solve this technical problem, when light carries out outgoing radiation of this 
invention into air from a glass plate, it makes as small as possible probability that an outgoing radiation angle will become 
larger than a critical angle. It constitutes so that it may **** in it, a metal electrode may be seen from a luminescence side and 
it may change into a concave mirror state at the same time it specifically makes one side or both sides of a glass plate into the 
shape of a convex lens. 

[0009] The establishment to which the angle which carries out outgoing radiation to the observation side which is an air 
medium by this from the glass which is a transparent board becomes smaller than the above-mentioned critical angle 
increases, optical ejection efficiency improves, and a bright display device is obtained. 
[0010] 

[Embodiments of the Invention] Invention of this invention according to claim 1 has the transparent electrode, luminescent 
color material, and metal electrode by which the laminating was carried out one by one on the transparent board and the 



i 
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aforementioned transparent board, and the field of the side which is not in contact with the aforementioned transparent 
electrode of the aforementioned transparent board is organic EL display device which has the shape of a convex lens of one 
sheet, and its optical ejection efficiency improves by using a convex lens, and it has operation that a bright display device can 
be obtained. 

[001 1] this invention according to claim 2 has the transparent electrode, luminescent color material, and metal electrode by 
which the laminating was carried out one by one on the transparent board and the aforementioned transparent board, it is an 
organic EL display device whose both sides of the aforementioned transparent board have the shape of a convex lens of one 
sheet, and its optical ejection efficiency improves by converging light with a concave mirror further using a convex lens, and 
it has operation that a bright display device can be obtained. 

[0012] The transparent electrode by which the laminating of this invention according to claim 3 was carried out one by one on 
the transparent board and the aforementioned transparent board, It is organic EL display device whose fields which have 
luminescent color material and a metal electrode, and touch the aforementioned transparent electrode of the aforementioned 
transparent board have the shape of a predetermined number of a minute convex lens. The metal electrode corresponding to 
this minute convex lens serves as many minute concave mirrors, respectively, since light is converged, probability which 
carries out outgoing radiation of the light above a critical angle is made small, optical ejection efficiency improves, and it has 
operation that a bright display device can be obtained. 

[0013] The transparent electrode by which the laminating of this invention according to claim 4 was carried out one by one on 
the transparent board and the aforementioned transparent board, The field of the side which has luminescent color material 
and a metal electrode, and is not in contact with the aforementioned transparent electrode of the aforementioned transparent 
board has the shape of a convex lens of one sheet. The field which touches the aforementioned transparent electrode of the 
aforementioned transparent board is organic EL display device which have the shape of a predetermined number of a minute 
convex lens, and by many minute concave mirrors' converging light, and letting a convex lens pass, optical ejection efficiency 
improves and it has operation that a bright display device can be obtained. 

[0014] The transparent electrode by which the laminating of this invention according to claim 5 was carried out one by one on 
the transparent board and the aforementioned transparent board, It is organic EL display device which have the shape of a 
predetermined number of a minute convex lens in which it has luminescent color material and a metal electrode, and both 
sides of the aforementioned transparent board ****ed. Many minute concave mirrors converge light, and optical ejection 
efficiency improves by letting a minute concave mirror and the minute convex lens which corresponded by 1 to 1 pass, and it 
has operation that a bright display device can be obtained. 

[0015] this invention according to claim 6 has the transparent electrode, luminescent color material, and metal electrode by 
which the laminating was carried out one by one on^the transparent board and the aforementioned transparent board, the field 
of the side which has not touched with the aforementioned transparent electrode of the aforementioned transparent board is 
organic EL display device which have the shape of a predetermined number of a minute convex lens, and its optical ejection 
efficiency improves by letting many minute convex lenses pass, and it has operation that a bright display device can be 
obtained. 

[0016] The claim 3 in which the minute convex lens is formed for every pixel of a matrix type display, respectively, or 6 is 
organic EL display device of a publication either, by letting the convex lens which the concave mirror corresponding to each 
pixel converged light, and corresponded by the pixel and 1 to 1 pass, optical ejection efficiency of an according to claim 7 
this invention improves, and it has operation that a bright display device can be obtained. 

[0017] The claim 3 which a minute convex lens makes the 1 -pixel unit containing the red, green, and blue of a matrix type 
display and which is formed for every picture element, or 6 is organic EL display device of a publication either, by letting the 
convex lens which the concave mirror corresponding to each picture element converged light, and corresponded by the 
picture element and 1 to 1 pass, optical ejection efficiency of an according to claim 8 this invention improves, and it has 
operation that a bright display device can be obtained. 

[0018] The claim 1 which has an electric insulating plate on a metal electrode, or 8 is organic EL display device of a 
publication either, and this invention according to claim 9 has operation that it can do lightweight and cheaply, by losing an 
electric insulating plate. 

[0019] Hereafter, it explains about the gestalt of each operation of this invention, referring to a drawing. 
[0020] (Gestalt 1 of operation) It explains hereafter, referring to a drawing about the gestalt of operation of this invention 1st. 
[0021] Drawing 1 shows the cross section of the organic EL element which raised luminescence ejection efficiency. In 
drawing 1 , 1 1 is a transparent board and is a convex lens of one side which mainly consists of transparent glass or a 
transparent resin board. 12 is a transparent electrode and mainly uses ITO of transparent electric conduction material. 13 
names generically the material which is luminescent color material and manages the mechanism of luminescence. 14 is a 
metal electrode and the metal whose work function of aluminum, lithium-magnesium, etc. is about five is used. 15 is an 
electric insulating plate, a metal electrode 14 is electrically separated with other matter, or a cascade screen is protected, and 
this electric insulating plate 15 also has the case of a glass plate and an insulating thin film. In the case of an insulating thin 
film, the circuit board may be added to a field opposite to a metal electrode 14. Although the laminating of the electric 
insulating plate 15 is carried out after using the transparent board 1 1 as a substrate and carrying out the laminating of the thin 
film-like transparent electrode 12, the luminescent color material 13, a metal electrode 14, and the film of ********** 0 ne by 
one from on the as a method of forming a display device, an electric insulating plate 15 may be omitted depending on the 
case. 
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[0022] After using an electric insulating plate 15 as a substrate and carrying out the laminating of each film of the thin 
film-like metal electrode 14, the luminescent color material 13, and a transparent electrode 12 one by one as another creating 
method, the laminating of the transparent board 1 1 is carried out. 

[0023] The transparent board 1 1 starts the square inscribed in the circle of an one side convex lens, as shown in drawing 2 . 
Drawing 2 (a) is drawing which looked at the one side lens from the top, and (b) is the cross section of the AA' cross section. 
A rectangle is sufficient although drawing 2 showed what was started for the square. 

[0024] The transparent board 1 1 of the difference between the conventional organic EL element and the gestalt of this 
operation is the difference of an parallel plate or an one side convex lens. The cross section of the surface portion of a 
transparent board is shown in drawing 3 with the conventional example. Drawing 3 (a) shows the conventional element and 
(b) shows the cross section of the gestalt of this operation. The light emitted from the luminescence material of the 
luminescent color material 13 passes the electron hole transportation material in the luminescent color material 13, and a 
transparent electrode 12, and reaches the transparent board 1 1. In this drawing, light penetrates to up to a lower shell. The 
layer of electron hole transportation material and a transparent electrode 12 is 50-100nm, respectively, and since the refractive 
index of ITO is about 1 .8 and the refractive index when using the transparent board 1 1 as glass is about 1 .5 when ITO is used 
for a transparent electrode 12, it is thought that the light from luminescence material goes straight on mostly to the transparent 
board 1 1 . 

[0025] Then, although outgoing radiation cannot be carried out to the observation side which is the opposite side of a 
laminating side, the light by which outgoing radiation is carried out with a critical angle theta can also pass the transparent 
board 1 1, the outgoing radiation of it can be carried out to an observation side, and the light which carried out incidence with 
the critical angle theta as shown in drawing 3 (a) can sense it as a light, since it makes the datum line the tangent g of the 
outgoing radiation point P, when having become one side convex lens-like, as shown in (b That is, the ejection efficiency of 
light can be raised and a display brighter than the conventional thing can be performed. 

[0026] (Gestalt 2 of operation) It explains hereafter, referring to a drawing about the gestalt of operation of this invention 2nd. 

[0027] Drawing 4 shows the cross section of the organic EL element in the gestalt of the 2nd operation. In drawing 4 , a 
transparent board and 22 of 21 are the same as that of a transparent electrode and the thing 23 explained luminescent color 
material and 24 to be by the metal electrode and drawing 1 25 is an electric insulating plate and is [ drawing 1 ] the gestalt of 
the 1st operation, respectively. 

[0028] The portion in which a transparent electrode 22, the luminescent color material 23, a metal electrode 24, and an 
electric insulating plate 25 see from an observation side, and become concave surface-like, therefore, as for a different point 
from the gestalt of the 1 st operation, form the electrode of a metal electrode 24 in connection with that the transparent board 
21 is a double-sided convex lens and it is with a bird clapper at a concave mirror. Drawing 3 (c) shows the cross section of the 
surface portion of the organic EL-element transparent board in the gestalt of this operation. The light which carried out 
outgoing radiation with the critical angle theta as the gestalt of the 1st operation explained passes the transparent board 21 by 
P points, can carry out outgoing radiation to an observation side, and can be sensed as a light. Since the metal electrode 
furthermore forms the concave mirror, light is not made to emit, but it condenses, and becomes brighter than the case of a flat 
surface. From the above reason, compared with the conventional example, the ejection efficiency of light can be raised and a 
bright display can be performed. 

[0029] (Gestalt 3 of operation) It explains hereafter, referring to a drawing about the gestalt of operation of this invention 3rd. 

[0030] Drawing 5 shows the conceptual diagram of the organic EL element in the gestalt of this operation, this drawing (a) is 
a plan and this drawing (b) is a cross section. It is the display device of the matrix type displayed in the pixel unit which is 
used for image display etc. as shown in drawing 5 , and consists of m lines (lengthwise [ of a drawing ]), and an n train 
(longitudinal direction). In this drawing, 36 shows a convex lens. 

[003 1] Drawing 6 is the expanded sectional view of the organic EL element in the gestalt of this operation. 
[0032] In drawing 6 ,31 is a transparent board, and as shown in drawing 5 , the convex lens and observation side is 
constituted from the pixel unit by the flat surface at the laminating side. 32 is a transparent electrode, is a thin film to which 
each has the field of concave in the transparent board 3 1 side of a convex lens, and has become the common electrode of the 
line writing direction which put the pixel lengthwise [ each ] in a row. The luminescent color material of the thin film to which 
each has the field of concave in the transparent board 3 1 side, and 34 are the metal electrodes of the thin film to which each 
has a concave field in the transparent board 3 1 side, and 33 forms a concave mirror for every pixel. Moreover, it is the 
common electrode of the direction of a train which put the pixel of each longitudinal direction in a row. 35 is an electric 
insulating plate which has a concave field in a metal-electrode 34 side, as the gestalt of the 1st operation explained, it 
separates a metal electrode 34 electrically with other matter, and it protects a cascade screen, and this electric insulating plate 
35 also has the case of a glass plate and an insulating thin film. In the case of an insulating thin film, the circuit board may be 
added to a field opposite to a metal electrode 14. Furthermore, when it carries out a laminating, using the transparent board 3 1 
as a substrate, this electric insulating plate 35 may not be formed. 

[0033] Drawing 7 is the expanded sectional view of the convex lens portion of the transparent board 31, this drawing (a) is 
the element of the gestalt of this operation, and this drawing (b) is the thing of the conventional element. Total reflection of 
the light which drawing 7 (b) shows about the case of a transparent board without the same lens as drawing 3 (a) which is the 
conventional example, and was emitted from the luminous layer of luminescent color material on the larger square gamma 
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than a critical angle theta is carried out in the glass interface which touches the air which is an observation side, and it does 
not reach an observation side. 

[0034] On the other hand, drawing 7 (a) shows one pixel of drawing 6 , and it is reflected with the concave mirror of a metal 
electrode 34 at once, and the light of the outgoing radiation angle gamma emitted from A points becomes perpendicularly 
mostly to the interface of glass and air, and reaches an observation side. Moreover, since the direct light from A points can 
also reach an observation side and can make the light of the latus range reach, luminescence ejection efficiency increases 
compared with the case of drawing 7 (b), and a bright display can be performed. 

[0035] (Gestalt 4 of operation) It explains hereafter, referring to a drawing about the gestalt of operation of this invention 4th. 
[0036] this invention relates to the display device of the matrix type displayed per pixel like the gestalt of the 3rd operation. 
[0037] Drawing 8 shows the cross section of the gestalt of this operation which is the organic EL element which raised the 
luminescence ejection efficiency in a matrix type display. 

[0038] In drawing 8 ,41 is a transparent board, and the observation side which is a lens convex in the pixel unit as the 
transparent board 3 1 of drawing 6 with the same laminating side, and is a laminating and opposite side forms the convex lens 
of one one side in a laminating side by the same whole display device as drawing 1 which is the gestalt of the 1st operation. 
Luminescent color material, 44 metal electrodes, and 45 are electric insulating plates, and a transparent electrode and 43 of 42 
are the same as that of the transparent electrode 32 of drawing 6 , the luminescent color material 33, a metal electrode 34, and 
an electric insulating plate 35 respectively. 

[0039] With the gestalt of this operation, since in addition to the operation explained with the gestalt of the 3rd operation the 
observation side forms the convex lens of one one side by the whole display device as mentioned above, operation that 
luminescence ejection efficiency improves compared with the case where the interface by the side of observation is a flat 
surface as the gestalt of the 1st operation explained is also added. That is, compared with the gestalt of the 3rd operation 
shown by drawing 6 , luminescence ejection efficiency can improve and a bright display can be performed. 
[0040] (Gestalt 5 of operation) It explains hereafter, referring to a drawing about the gestalt of operation of this invention 5th. 
[0041] It is related with the display device of the matrix type displayed per pixel like the gestalt of operation of this invention 
3rd. 

[0042] Drawing 9 shows the cross section of the gestalt of this operation which is the organic EL element which raised the 
luminescence ejection efficiency in a matrix type display. 

[0043] In drawing 9 ,51 is a transparent board, the observation side which is a lens convex in the same pixel unit as the 
transparent board 3 1 of drawing 6 , and is a laminating and opposite side is a convex lens, and the laminating side forms one 
double-sided convex lens in a laminating side for every pixel at the convex lens [ for every pixel by the side of a laminating ], 
and observation side to which it corresponded by 1 to 1. Luminescent color material, 54 metal electrodes, and 55 are electric 
insulating plates, and a transparent electrode and 53 of 52 are the same as that of the transparent electrode 32 of drawing 6 , 
the ****** color material 33, a metal electrode 34, and an electric insulating plate 35. 

[0044] Drawing 10 is the expanded sectional view of the transparent board 5 1 of the gestalt of this operation, this drawing (a) 
is the element of the gestalt of this operation, and this drawing (b) is the element of the conventional example. Total reflection 
of the light which drawing 10 (b) shows about the case of a transparent board without the same lens as drawing 3 (a) which is 
the conventional example, and was emitted from the luminous layer of luminescent color material on the larger square gamma 
than a critical angle theta is carried out in the glass interface which touches the air which is an observation side, and it does 
not reach an observation side. 

[0045] On the other hand, drawing 10 (a) shows one pixel of drawing 9 , and it is reflected with the concave mirror of a metal 
electrode at once, and the light of the outgoing radiation angle gamma emitted from A points is refracted in the direction of a 
convex to the interface of glass and air at the contact which makes the focus of a convex lens a normal, and reaches an 
observation side. Moreover, since the direct light from A points can also reach an observation side and can make the light of 
the latus range reach, luminescence ejection efficiency increases compared with the case of drawing 10 (b), and a bright 
display can be performed. 

[0046] In addition, although the example constituted from a matrix display of a pixel unit explained with the gestalt of the 3rd 
of the above matrix type display, 4, and operation of five, it can carry out similarly about what was constituted from red, 
green, and a matrix display that made the unit the picture element which consists of 1 pixel each of blue like color display. 
[0047] (Gestalt 6 of operation) It explains hereafter, referring to a drawing about the gestalt of operation of this invention 6th. 
[0048] this invention relates to the color display element of the matrix type which displays red, green, and blue in the picture 
element unit made into a 1 -pixel each unit. 

[0049] Drawing 1 1 shows the cross section of the gestalt of this operation which is the organic EL element which raised the 
luminescence ejection efficiency in matrix type color display. 

[0050] In drawing 1 1 ,61 is a transparent board, it is a flat surface, and the observation side which is a laminating and 
opposite side is a convex lens, and the laminating side forms one one side convex lens for every picture element, the case 
where 62 makes monotonous the transparent electrode 32 in the gestalt of the 3rd operation with which a transparent electrode 
and 63 are electric insulating plates, and indicated luminescent color material, 64 metal electrodes, and 65 to be by drawing 6 
, the ****** color material 33, a metal electrode 34, and an electric insulating plate 35 -- ** - although it is the same, as 1 
picture element unit, for every pixel, the luminescent color material 63 is in red (R), green (G), and each blue (B) luminescent 
color material, and is classified 

[0051] If it thinks per picture element, the gestalt of this operation will be considered to be the gestalt of the 1st operation 
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shown by drawing 1 and drawing 3 the same way. So, an observation side can be reached, luminescence ejection efficiency 
increases compared with the conventional example, and the light which carried out outgoing radiation on the larger square 
than a critical angle theta can also perform a bright display. 

[0052] In addition, although the example constituted from a matrix display of a picture element unit explained in the above 
explanation, it can carry out similarly about what constituted the pixel from a matrix display made into the unit like the gestalt 
of the 3rd, 4, and operation of five. 

[0053] Moreover, although the gestalt of the above operation explained the case where an electric insulating plate was 
prepared in a metal-electrode side, it cannot be overemphasized that it can carry out similarly about composition without an 
electric insulating plate. 
[0054] 

[Effect of the Invention] As mentioned above, according to this invention, the display observation side of the transparent 
board of organic EL display device is made into the shape of a convex lens, or a luminescent color timber- volume layer side 
is made into the shape of a convex lens, and since luminescence ejection efficiency can be increased by things, using a metal 
electrode as a concave mirror, power consumption is not increased but the advantageous effect that an indication can be given 
bright is acquired. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The transparent electrode 62, luminescent color material 63 (the hole-injection material 71, the 
electron hole transportation material 72, the luminescence material 73, electronic transportation material 74) which are 
represented by the transparent and monotonous glass plate 71 and ITO like [ in the conventional organic EL display device ] 
drawing 12 , If a metal electrode 64 is used as cathode, a transparent electrode 62 is used as an anode plate and voltage is 
impressed with the composition which carried out the laminating of a metal electrode 64 and the electric insulating plate 65 
one by one, light will excite by the luminescence material 73 in the luminescent color material 63, and the light will reach 
outside through the monotonous glass plate 7 1 . 
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electron hole transportation material 72, the luminescence material 73, electronic transportation material 74) which are 
represented by the transparent and monotonous glass plate 71 and ITO like [ in the conventional organic EL display device ] 
drawing 12 , If a metal electrode 64 is used as cathode, a transparent electrode 62 is used as an anode plate and voltage is 
impressed with the composition which carried out the laminating of a metal electrode 64 and the electric insulating plate 65 
one by one, light will excite by the luminescence material 73 in the luminescent color material 63, and the light will reach 
outside through the monotonous glass plate 71. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to this invention, the display observation side of the transparent 
board of organic EL display device is made into the shape of a convex lens, or a luminescent color timber-volume layer side 
is made into the shape of a convex lens, and since luminescence ejection efficiency can be increased by things, using a metal 
electrode as a concave mirror, power consumption is not increased but the advantageous effect that an indication can be given 
bright is acquired. 
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